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1. Project Description 

 

Purpose and Scope 
 
This report is a Level 1 Drainage Analysis and Preliminary Drainage Control Plan for the Aldarra 
Lots M & N Preliminary Subdivision. This report accompanies the Preliminary Plat Subdivision 
application submittal as required by King County. This report meets the requirements of the 2016 
King County Surface Water Design Manual (KCSWDM) for drainage review and for a Level 1 
downstream analysis of site development plans.  
 
A Pre-Application Conference was held on March 22, 2018 with representatives of King County 
Department of Permitting and Environmental Review (“DPER”), the applicant (Taconite LLC) and 
engineer (Goldsmith). Written comments were distributed to provide the applicant and engineer 
with the applicable code requirements and design criteria to be applied to the Aldarra Lots M & N 
subdivision. 
 
For this project, a stormwater control plan has specifically been developed encompassing the best 
available information about the site, surrounding areas, and the downstream system including 
detailed field investigations as described in Section 3.0. A detailed hydrologic analysis has been 
completed of the preliminary design approach proposed for stormwater flow and water quality 
control from the developed site.as presented in Section 4.0.  

 

Project Location 

The Aldarra Lots M & N Preliminary Plat project site (the “Project”) location is shown on Figure 1 
(Vicinity Map). The site is located in Unincorporated King County in the NW Quarter of Section 7, 
Township 24 N, Range 7 E, and the SW Quarter of Section 6, Township 24 N, Range 7 E, W.M. at 
28212 SE Duthie Hill Road.  The 45.08 acre site is zoned R-1-P with R-1-P zoned property located 
adjacent to the project on all sides (R1 within Sammamish to the West). This project site is located 
in the Patterson Creek basin within the Snoqualmie Watershed. 

 

Project Description 

This is a request for Preliminary Subdivision approval for 23 single family residential lots, public 
roads, public utilities (water, sewer, stormwater), and open space / critical area tracts on two 
existing tax parcels. The Project is comprised of two, existing legal lots (Lot M and N) with a 
combined area of 45.08 acres per King County Boundary Line Adjustment Number L97L0174, 
Recording Number 9904229003, and Affidavit of Correction under Recording Number 
20010403001504. Theses existing Lots are shown on the Existing Conditions Overall plan 
(Figure 4). The proposed 23 lot plat layout is shown on the Conceptual Grading and Drainage 
Plan (Figure 6). 

Proposed site development will be on Lot N, while Lot M is proposed as the required open space. 
Lot N was developed with three single-family residences which were recently demolished. The 
proposed lots range in size from approximately 18,000 sf. to 58,963 sf. Stormwater control facilities 
will be designed per the 2016 King County Surface Water Design Manual meeting the core 
requirements as outlined in Section 2.0. Roads are designed in accordance with the 2016 King 
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County Road Design and Construction Standards. As the future project will disturb one acre or 
more, this Preliminary Plat is subject to SEPA. 

Key features of the proposed preliminary plat and stormwater control plan include: 

• A primary component of the existing residential Plat of Aldarra and the Members Club at 
Aldarra drainage control system, as approved by King County, is the large stormwater 
control pond known as DF-R1 located east of the intersection of SR-202 and SE Duthie Hill 
Rd (see Exhibit 2). The drainage basin that is served by DF-R1 includes the majority of the 
existing Plat of Aldarra residential subdivisions, a large portion of the golf course, and the 
Taconite parcel (identified as Tract N in the drainage control plan for the Aldarra 
development (TIR for Aldarra Storm Pond DF-R1 and Related Facilities (Goldsmith, 2001). 
The use of this facility for flow control and water quality treatment is proposed for the 
proposed plat of Aldarra Lots M and N. 

• The flow control and water quality control features provided by the existing stormwater 
facility DF-R1 was designed to provide Level 3 flow control and water quality treatment 
using a combined detention/ wetpond and biofiltration swale design consistent with the 
1998 King County Surface Water Design Manual (KCSWDM). Future development of Tract 
N (Taconite parcel) was included in the design assumptions for DF-R1.    

• The project proposes to discharge stormwater runoff to the existing piped system on the 
east side of the site. Runoff within the existing 36-inch drainage pipe travels east, 
discharging into the existing regional DF-R1 drainage pond.  

• The existing residences and improvements have been recently demolished. Per the P-
Suffix Overlay, ES-P20, fifty percent of the site shall be placed within permanent open 
space.  Specifically, Lot M will satisfy the 50% open space requirement. Goldsmith 
conducted an As-Built survey to verify the existing impervious areas on the existing project 
site.  The calculations of existing impervious areas are provided in the Existing Land Use/ 
Surface Cover description provided in Section 3.0. 

• The site is also subject to Special Overlay ES-P15 which limits development of the ‘Aldarra 
Property’. 
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2.0 Core Requirements 

The following is a preliminary description of how the Preliminary Plat of Aldarra Lots M & N will 
meet the Core Requirements of the 2016 KCSWDM. 
 
Core Requirement #1 – Discharge at the Natural Location 
The proposed development  will discharge stormwater to the existing 36-inch conveyance system 
off-site and directly east of the site. Stormwater will be conveyed, treated, and detained at the 
existing regional combination detention/water quality/irrigation pond DF-R1. This existing system 
receives site runoff under current conditions; therefore, this project does not propose altering the 
discharge point to Patterson Creek. 
 
Core Requirement #2 – Offsite Analysis 
A downstream drainage analysis has been completed and is included in this report (Section 3.0). 
 
Core Requirement #3 – Flow Control 
Analysis of the existing flow control system designed for the Plat of Aldarra residential and 
Members Club at Aldarra golf course has been completed and included to this report. The existing 
flow control facility was designed to mitigate for development of proposed Lot N site development. 
The project will utilize the existing facility as modified. See Exhibit 1 Pond DF-R1 Plan and Section 
3 and 4 of this report for more information. 
 
Core Requirement #4 – Conveyance System 
The design and analysis of the stormwater conveyance system for this project will comply with the 
requirements of the 2016 KCSWDM. Detailed design and analysis of the conveyance system will 
be completed in future Road And Storm Plan submittals. 
 
Core Requirement #5 – Erosion and Sediment Control 
The design of the erosion and sediment control (ESC) plans for the proposed improvements will be 
per the requirements of the 2016 KCSWDM and included with future grading plan submittals. 
 
Core Requirement #6 – Maintenance and Operation 
The proposed on-site storm system elements will be located in public right-of-way and will be 
maintained by King County. The existing off-site stormwater facilities (including conveyance and 
stormwater control facilities) will continue to be maintained by the Aldarra Farms Golf Club until 
such time the off-site storm pond DF-R1 is deeded to the county. 
  
Core Requirement #7 – Financial Guarantees and Liability 
This project will comply with all financial guarantees required by King County. 
 
Core Requirement #8 – Water Quality 
The project site is located in an area requiring Basic Water Quality Treatment. The Project 
proposes to discharge stormwater to the existing combination detention/water quality/irrigation 
pond within the Aldarra golf course. The existing facilities have been evaluated and discussed 
further in this report.  
 
Core Requirement #9 – Flow Control BMP’s 
Design and analysis of Flow Control BMP’s will be per requirements of the 2016 KCSWDM. 
Detailed design and analysis of flow control BMP’s will be included in future building permit and 
Road and Storm plan submittals.  
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SPECIAL REQUIREMENTS 
 
Special Requirement #1 – Other Adopted Area-Specific Requirements 
At this time ,the site does not fall under ay other known adopted area specific requirements. 
 
Special Requirement #2 – Flood Hazard Area Delineation 
This project development is adjacent to a zone A flood hazard area per FEMA Flood Maps. See 
Exhibit 2 for developed conditions drainage basin plan and 100 year floodplain (per FEMA). 
 
Special Requirement #3 – Flood Protection Facilities 
This project does not rely on an existing flood protection facility for protection against hazards 
posed by erosion or inundation, or modify or construct a new flood protection facility; therefore, 
flood protection facilities are not required. 
 
Special Requirement #4 – Source Control 
The proposed development does not require a commercial building or commercial site 
development permit; Therefore, water quality source control is not required. 
 
Special Requirement #5 – Oil Control 
This project does not have high-use site characteristics; therefore, oil control BMP’s are not 
required. 
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3.0 Downstream Analysis 

Task 1. Study Area Definition 
 
Existing Land Use / Surface Cover 
 
The Project site is 45.08 acres in size and is shown in the attached aerial photo (Figure 2). The site 
is located in the Patterson Creek basin within the Snoqualmie Watershed. The project site is 
located at the easterly boundary of the Plat of Aldarra Division 1, with road stubs provided to the 
site at both SE 26th Street and SE 24th Way.  SE Duthie Hill Road is located adjacent to the site, to 
the south.  The Members Club at Aldarra (private golf club), is located adjacent to and east of the 
site.  Lot N, which is to be developed into the proposed 23 lots, is mostly open field with shrubs and 
scattered trees.  Three existing building structures have been recently demolished on Lot N.  Lot M 
is generally undeveloped and is heavily treed with some open field at the southerly end. A majority 
of Lot M is wetland area. The existing septic system(s) which served the prior homes (demolished) 
will be removed / decommissioned as part of the plat infrastructure construction.  A former well on 
the site was decommissioned circa 2002.  

 
EXISTING IMPERVIOUS AREAS ON ALDARRA LOTS M & N  

Location Impervious Area 

Roof 13,455 sf 

Concrete Pavement   2,070 sf 

Asphalt Pavement 41,565 sf 

TOTAL EXISTING Impervious Area 57,090 sf 

 
Site Soils / Geology 
 
Geotechnical investigations were conducted on the Project site by Terra Associates, Inc. 
(Geotechnical Report, dated June 11, 2018). The vast majority of native soils observed are 
interpreted to be glacial ice-contact deposits generally consisting of about 1.5 to 3 feet of medium 
dense silty sand and gravel, till-like silty sand with gravel, and weakly to moderately cemented 
outwash-like sand with silt and gravel.  There are limited steep slopes on site located near the 
southern and eastern portions of Lot N.  Per the Geotechnical Report, the steep slope areas along 
the eastern site margin are typically less than 20 feet in height are exempt from the code 
requirements, while the steep slopes along Duthie Hill Road are recommended to have a 10 foot 
slope buffer in addition to the required 15 foot building setback.  The Geotechnical Report states 
that no significant active erosion at the site was observed; however, exposed site soils will be 
susceptible to erosion during development. The Geotech Engineer has indicated that infiltration is 
not a feasible alternative for management of site stormwater. A copy of the Preliminary 
Geotechnical Report, Terra Associates, Inc. dated June 11, 2018 is located in Appendix B.  

The U.S.D.A. Natural Resource Conservation Service (NRCS 2014) on line soil survey SCS Soil 
Map is included as Figure 3. According to the SCS mapping, the site is underlain with Alderwood 
(AgC & AgD) gravelly sandy loam soils. 

Groundwater 
 
Site investigations conducted for the Project indicate fluctuating perched groundwater at times.  
Light seepage was observed in three of the test pits.  The upper 2 to 10 feet of soil in 11 of the test 



Aldarra Lots M & N Preliminary Plat  October 2018 
Level 1 Downstream Analysis and Preliminary Drainage Control Plan 
  

 

  
r16155 Aldarra Lots M & N Level One & Prelim Drainage Control Report 2018-07.doc  

 6  
 

pits were mottled or contained scattered iron-oxide stained pockets.  (Geotechnical Report, Terra 
Associates, Inc. dated June 11, 2018). See Appendix B. 

Existing Site Drainage Patterns 
 

The site was occupied by three single family homes which were recently demolished.  The existing 
site topography is shown on the Existing Conditions Map, Figure 4. The Project site is 
approximately 45.08 acres in size and is located along the west edge of Patterson Creek valley on 
the east side of the Sammamish Plateau. The ground slopes from west to east, from the 
Sammamish Plateau towards Patterson Creek. Patterson Creek is located approximately ½ mile 
east of the proposed development and it flows south to its confluence with the Snoqualmie River 
about 2 miles southeast of the site. 
 
Topographically, the site is located along the east margin of the East Sammamish Plateau, near 
the west rim of the Patterson Creek. The southwest portion of the project is relatively flat with 
moderate slopes ranging from about 3% to 10%. The northern and eastern portions are located on 
an east facing slope. Slopes can be characterized as moderate to steep, ranging from about 10% 
to 35%. The local areas within the project with slopes over 40% are not classified as steep slope 
hazard areas (except along Duthie Hill Road as discussed above), but according to King County 
iMap, there is an erosion hazard area on the east side and a potential landside area to the north. 
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Task 2. Resource Review 
 
The following is a summary of the resources and documents reviewed for this downstream 
analysis.  Relevant maps from these references have been included in the attached appendices as 
referenced below. 

 

Sensitive Area Folios   
 
King County iMAP sensitive area mapping was reviewed to identify any potential sensitive areas 
within, adjacent to, and downstream of the proposed site. 
 

 Wetlands:  A majority of Lot M is wetland area.  Lot M will be set aside as permanent 
open space. 

 Streams and 100-year Floodplains: There are no streams or floodplains identified on 
the project site; a flood plain is located adjacent to Patterson Creek, located 3,500ft 
(0.66 miles) downstream of the site as identified by iMAP data.   

 Erosion Hazard Areas: Mapping indicates erosion hazard areas on the project site.  

 Landslide Hazard Areas: Mapping identifies landslide hazard areas on Lot M. 

 Seismic Hazard Areas: No seismic hazard areas are identified on the project site.  
Seismic Hazard Area is located downstream of the site, approximately 1,200 feet to 
the east.   

 Coal Mine Hazard Area:  No coal mine hazard areas are identified on, or downstream 
of the project study area. 

 Critical Aquifer Recharge Area (CARA): iMAP data indicates a Category 2 CARA 
beneath a portion of the site. 

 Basin Condition: iMAP data indicates the basin condition as high. 

 
USDA SCS King County Soils Survey  

 
A copy of the USDA SCS King County Soils Survey soils map identifies that soils found on-site and 
in the immediate vicinity included Alderwood gravelly sand loam (AgC and AgD). See the SCS 
King County Soils Survey - Figure 3. 

Floodplain / Floodway (FEMA) Maps 
 
Per FEMA Flood Insurance Rate Map No. 53033C0705 F the site is designated as being in Zone 
“X”, which is an area deemed to be outside of the 500 year flood plain. The FEMA map identifies a 
Zone A (100-year floodplain) 0.66 miles downstream of the site. This flood plain is associated with 
Patterson Creek. 
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Downstream Drainage Complaints  

Downstream drainage complaints were received from King County Water and Land Resources 
(WLR) Division for the area around and downstream of the project site and reviewed. See 
Appendix A. These complaints are within the vicinity of the project site, however, not located within 
the quarter-mile downstream path.  
 
The drainage complaint list was further screened to identify relevant complaints located along the 
conveyance system downstream of the site. The screening eliminated further review of many 
complaints based on the physical address of the complaint and based on the comments 
description.  Based on this review, there weren’t any specific flooding complaints nor any water 
quality complaints within the ¼ mile downstream path within the last 10 years. See Appendix A for 
documented King County complaints near or within the vicinity of the site as reference. The 
complaint records are closed. 
 
Other Reports and Information reviewed include: 
 

 Preliminary Geotechnical Report, Terra Associates, Inc. dated June 11, 2018 

 
Topographic and Site Survey Information 
 

o Field survey data for the project site was collected by Goldsmith in March 16, 2018 and 
included collection of site topography, utilities, buildings, trees, etc.  
 

 

Task 3. Field Inspection  
 
A field inspection of the project site and downstream systems was conducted on October 3rd, 2018. 
Inspections were completed using the guidelines for a downstream analysis as given in Section 
1.2.2 of the 2016 KCSWDM. During the time of visit, the weather was dry and sunny, 
approximately around 60⁰ Fahrenheit.  
 
A Level 1 inspection was completed for the downstream system. The basin boundaries were 
verified, along with an examination of on-site and off-site drainage conditions and systems. Ground 
cover, slopes, soil types, and other topographic features were also observed.  The downstream 
analysis typically requires observing the existing conveyance system for a minimum flowpath 
distance downstream of one-quarter mile. The primary purposes of our field visit was to observe 
and verify the known downstream path and its conditions.  
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Task 4. Drainage System Description and Its Existing and Predicted Drainage and 
Water Quality Problems  
 
Per the approved TIR for Aldarra Storm Pond DF-R1 and Related Facilities (Goldsmith, 2001, as-
builts, and a site visit, a closed pipe conveyance system and a stormwater control facility (DF-R1) 
were constructed for the Aldarra project. These facilities service approximately a 152.1 acre 
drainage basin that included future development of this project’s Lot N area of ___ acres. 
Consistent with the original design the DF-R1 pond this project will utilization of this off-site 
stormwater facility  
 
The project proposes to discharge runoff to the existing piped system on the east side of the 
property as shown on Figure 6. Previous development also included a drainage easement to the 
project boundary to accommodate future lot development as proposed with this development 
proposal. Runoff within the existing 36-inch drainage pipe travels east to an existing combination 
detention/water quality pond located on the Aldarra Farm Golf Course (Pond DF-R1). The outlet 
configuration of the pond system was designed and analyzed as part of the Members Club at 
Aldarra golf course Permit. The pond water level is currently controlled by a flow control structure 
(Exhibit 3). The outlet of the pond discharges into a shallow grasslined swale which was 
incorporated into the golf course’s wetland mitigation area adjacent to Patterson Creek. The swale 
flows along the edge of the golf course, west of highway 202, before discharging to the existing 
wetland and eventually flowing to Patterson Creek. The Aldarra Farm Golf Course Pond system 
was approved by all applicable government agencies and no flooding complaints have been 
reported since its development, See Figure 5 for the downstream analysis map. 
 
The proposed discharge location for the site is located at the southeast corner of the property. 
Discharge will be to an existing drainage structure and conveyance system constructed with the 
existing residential Plat of Aldarra and the Aldarra Farms Golf Club. During the field inspection the 
structure was located and the lid was opened to verify its conditions. Runoff from this structure 
flows east through 36-inch pipe. Structures along the flow path were identified up to the quarter 
mile downstream distance from site. The inspection proceeded past the quarter mile to the existing 
DF-R1 detention pond. The pond outfall pipe could not be observed due to vegetation around the 
pond. As observed, the water level seemed to be five to six feet from the bottom consistent with the 
designed water quality levels. The flow control structure was located east of the pond where runoff 
is piped to the existing water quality swale south of SE Duthie Hill Rd. The open channel is heavily 
vegetated with blackberry bushes. At the time of visit, the swale was dry but open channel appears 
to be adequate for flow and treatment.  
 
The Level 1 Analysis field inspection did not reveal any apparent or significant problems with 
respect to hydraulic capacity, overtopping or flooding, siltation, erosion, or damage within the 
observed downstream system.  
 
The following gives a detailed description of the drainage system downstream of the site.  

 
Task 5. Mitigation of Existing or Potential Problems  
 
A site development plan mitigating for existing and potential drainage related problems 
has been created. For details of this plan refer to the Preliminary Drainage Control Plan 
presented in Section 4 of this report. 
 



Aldarra Lots M & N Preliminary Short Plat  October 2018 
Level 1 Downstream Analysis and Preliminary Drainage Control Plan 

     

         
 
r16155 Aldarra Lots M & N Level One & Prelim Drainage Control Report 2018-07.doc  

 10  
 

 

OFF-SITE ANALYSIS DRAINAGE SYSTEM TABLE -1 
Surface Water Design Manual, Core Requirement #2 
 

Basin: Snoqualmie Watershed Sub-basin Name: Patterson Creek   

     
 

Symbol Drainage 
Component Type, 
Name, and Size 

Drainage Component 
Description 

Slope 
(estimated) 

Distance 
from site 
discharge 

Existing 
Problems 

Potential 
Problems 

Observations of 
field inspector, 
resource 
reviewer, or 
resident 

1 Site Boundary Property line  N/A 0 None None N/A 

2 
Conveyance System Existing 36-inch pipe 

0.5 to 3% 0-1,700 ft None Under Capacity 
No capacity problems 
were observed during site 
visit 

3 

Pond Existing detention pond. Bottom 
elevation 92.50 ft, area +/-89,000 sf 0.5 to 50% +/-1,700 ft None 

Sedimentation, 

ponding, 

flooding 

No signs of major 
sediment, ponding, or 
flooding  

4 

Swale +/-370 ft biofiltration swale flowing 
southeast, bottom width is 5’. Water 
depth 3’ 

0.5 to 2% +/-2,200 ft None 

Sedimentation, 

ponding, 

flooding 

No signs of major 
sediment, ponding, or 
flooding 

5 

Swale +/-415 ft biofiltration swale flowing 
southeast, bottom width is 5’. Water 
depth 2’ 

0.5 to 2% +/-2,700 ft None 

Sedimentation, 

ponding, 

flooding 

No signs of major 
sediment, ponding, or 
flooding 

6 

Overland/Wetland Overland flow along Patterson Creek on 
the west side of highway 202 with mild to 
flat slopes.  

0.5 to 2% +/-3,500 ft None 

Sedimentation, 

ponding, 

flooding 

No signs of major 
sediment, ponding, or 
flooding 
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4.0 Flow Control and Water Quality Facility Analysis 
 
Preliminary Drainage Control Plan 
 
The stormwater control plan for the site encompasses all available information about the site and 
its downstream drainage system. This includes site topography, geology, detailed field 
investigations, and drainage complaints and observations. The Level One Downstream Analysis 
and Preliminary Drainage Control Plan addresses the off-site pond and conveyance system 
capacity, the identified flooding problems and potential erosion problems downstream of the site. 
Preliminary evaluation of the existing flow control and water quality facilities is provided herein.  A 
Preliminary Drainage Plan is shown on Figure 6. 
 
The following describes the preliminary storm drainage design approach of the stormwater control 
and water quality facilities for the project. 
 
FLOW CONTROL STANDARD 
 
The existing Aldarra stormwater facility Pond DF-R1 —TIR for Aldarra Storm Pond DF-R1 and 
Related Facilities (Goldsmith, 2001) was submitted in 2001 for the development and mitigation of 
stormwater runoff from 152.1 acres including the Aldarra residential, and golf course areas and 
future development of Lot N. Stormwater facilities were designed using the 1998 King County 
Surface Water Manual to meet the Level 3 flow control standard due to potential impacts to 
downstream flooding of Patterson Creek. The project proposed the construction of a combination 
detention/water quality/irrigation pond located on property owned by the Members Club at Aldarra 
Golf Course. The facility was sized to provide flow control and water quality for a drainage basin 
that included development and an assumed impervious area for Lot N. See Section 4.0 of this 
report for detailed information on the existing combination detention/water quality pond.  
 
The 1998 Level 3 standard utilized the King County Rate Time Series (KCRTS) model, a reduced 
(8 year) period of record continuous model. The standard required that post-developed discharges 
match existing pre-development condition continuous flow durations between ½ of the 2yr level 
through the 50yr level, and that the 100yr peak flow is matched or reduced. 
 
The Lot N development will utilize the 2016 KCSWDM Conservation (Level 2) Flow Control 
standard. The 2016 KCSWDM is similar to the 1998 standard; however, the 2016 KCSWDM 
requires use of extended period of record continuous models such as; WWHM, HSPF, MGS 
Flood, or other. The 2016 Level 2 flow control standard also requires that post-developed 
discharges match historical forested condition continuous flow durations between ½ of the 2yr 
level through the 50yr level. 
 
In summary, the DF-R1 stormwater facility is part of the original Aldarra drainage control system 
designed and constructed in accordance with the 1998 KCSWDM, and included allowances for a 
future developed condition of Lot N. This facility has been evaluated to provide flow control for the 
project site to meet the 2016 standard.  
 
WATER QUALITY STANDARD 
 
The Basic Water Quality treatment for the proposed development is to be provided through the 
existing water quality control facilities within the Aldarra Farm Golf Course. The approved 
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stormwater system was designed to treat runoff through the combination detention/water quality 
pond and biofiltration swale located east of the site. Calculations for WQ included assumed 
impervious areas for the development of the project at hand. The pond and swale were evaluated 
to meet current code requirements and deemed adequate for treatment.  
 
The following is the preliminary analysis of the existing DF-R1 stormwater flow control and water 
quality facility for the Aldarra Lots M & N preliminary plat. This facility has been analyzed to ensure 
that any adverse impacts from the proposed development on downstream systems are prevented. 
 

Part A. Existing Site Hydrology 
 
The DF-R1 drainage basin parameters for both pre-developed and post-developed conditions 
from the 2001 Drainage Control Plan were re-analyzed utilizing the MGS Flood program to 
establish a baseline condition of the existing system. This analysis indicated that the existing 
system which was approved and is vested to Level 3 standards using the 1998 KCRTS, does not 
meet the flow duration and peak discharge control standards when remodeled using the extended 
continuous time series and MGSFlood as required by 2016 KCSWDM. 
 
Per the Flow Control Applications Map provided by King County, the project is located within a 

Conservation (Level 2) Flow Control Area. The 2016 KCSWDM requires projects located in a 

Level 2 flow control area to assume a forested historical site condition for the pre-developed site 

conditions. The original model land surface data has been modified so the Lot N site is modeled 

as forested in the existing condition, the remaining DF-R1 basin has been modeled consistent 
with the existing site conditions used for previously approved DF-R1 design. These assumptions 

have been used for calculating allowable release rates and flow durations for the existing 

stormwater control facilities. Existing site hydrology has been modeled using the approved 

continuous model (MGS Flood). Results of this model are included in Appendix C 

 

 

Predeveloped - Pond Design (1998 KCSWM) Predeveloped - Pond Analysis (2016 KCSWDM) 

Land Cover 
Area 
(ac) Land Cover 

Area 
(ac) 

Till Forest 30.7 Till Forest - Lot N area (23 ac.) included 53.7 

Till Pasture - Lot N (23 ac.) included 103.6 Till Pasture 80.6 

Till Grass 6.0 Till Grass 6.0 

Impervious Area 2.8 Impervious Area 2.8 

Closed Depression Reduction (not included) 9.0 
Closed Depression Reduction (not 
included) 

9.0 

Total Basin Area 143.1 Total Basin Area 143.1 
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Part B. Developed Site Hydrology 
 
Per section 1.2.3 of the 2016 KCSWDM, the project is required to match developed discharge 
durations to predeveloped durations for the range of predeveloped discharge rates from 50% of 
the 2-year peak flow up to the full 50-year peak flow. Developed conditions in the MGS Flood 
model were updated to meet level 2 forested historical site conditions within this project. The total 
assumed impervious areas for the new project closely matched the assumed impervious areas 
used to design the approved detention pond. The existing pond was evaluated utilizing MGS 
Flood and the information within the approved Technical Information Report for the Aldarra project 
dated September 2001.  
 
Further analysis was made which modified the pre-developed conditions parameters of the 
Taconite parcel to “historic conditions” (forested), and the post-developed parameters were 
modified to include impervious surface levels consistent with the Taconite subdivision proposal. 
The MGS Flood model was, then, re-analyzed utilizing the modified pre and post-development 
basin parameters and modifications to the DF-R1 flow control orifices which resulted in discharges 
complying with the 2016 duration control flow control standards.  Re-analysis of the system 
indicated that modification to the DF-R1 control structure’s flow control orifices could be made 
such that discharges would meet current duration control standards for the originally approved 
basin pre-developed and post-developed conditions with no other modifications to the DF-R1 
pond. Calculations indicate that the existing detention pond and flow control structure can meet 
the 2016 KCSWDM requirements if the orifice plate within the control structure is replaced, See 
MGS Flood output at the end of this report.   
 

Developed - Pond Design (1998 KCSWM) Developed - Pond Analysis (2016 KCSWDM) 

Land Cover Area (ac) Land Cover Area (ac) 

Till Forest 1.0 Till Forest 1.0 

Till Pasture 5.5 Till Pasture 5.5 

Till Grass 99.5 Till Grass 98.4 

Impervious (Aldarra Residential, Golf 
Course, Duthie Hill Road) 

42.6 
Impervious (Aldarra Residential, Golf 
Course, Duthie Hill Road) 

42.6 

Lot N assumed impervious (15%) 3.5 Lot N assumed impervious (20%) 4.7 

Total Basin Area 152.1 Total Basin Area 152.1 

 

 
 
Part C. Performance Standards 
 
Flow Control BMPs 
 

The existing flow control facilities were evaluated per current code requirements using an 
approved continuous model. The proposed project is mapped in an area required to meet 
Conservation Flow Control. This is Level 2 flow control based on the forested historical site 
conditions per the 2016 KCSWDM.  
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Water Quality Standard 
 
Existing water quality facilities were designed to mitigate for future development of this site. The 
water quality facilities were examined using the current King County Stormwater Design Manual to 
meet basic water quality treatment. 

 
 
Part D. Flow Control System 
 
The following provides information related to the evaluation of the existing flow control facilities 
previously designed for the development of this site. The approved detention pond and flow 
control structure were designed to provide flow control using the 1998 KCSWDM, meeting Level 3 
specific area requirements. The facilities were modeled using MGS Flood to match existing and 
developed conditions per the approved Aldarra Storm Pond drainage plans. Calculations indicate 
that the existing facilities do not meet current code requirements for the Lot N site per Level 2 
historic forested conditions. Evaluation of the facilities indicate that assumed impervious areas for 
the development of this site were taken into account for the sizing of the pond. New calculations 
indicate that the current facilities will meet the 2016 KCSWDM requirements for Lot N if the orifice 
plate within the flow control structure is replaced with a smaller orifice. See MGS Flood 
calculations in Appendix C of this report and Exhibit 3 for a detail of the existing control structure. 
 

The following summarizes a comparison of existing and developed Pond DF-R1 discharges and 
flow durations verifying that the project meets the required flow control standard. 
 

      *** Point of Compliance Flow Frequency Data ***  
      Recurrence Interval Computed Using Gringorten Plotting Position 
 
 Predevelopment Runoff   Postdevelopment Runoff 
Tr (Years) Discharge (cfs)   Tr (Years) Discharge (cfs) 
---------------------------------------------------------------------------------------------------------------------- 
   2-Year            7.049   2-Year            3.747 
   5-Year            11.513  5-Year            5.678 
   10-Year           14.826  10-Year           6.981 
   25-Year           22.946  25-Year           10.816 
   50-Year           26.924  50-Year           13.394 
   100-Year          27.983  100-Year          14.399 
   200-Year          29.546  200-Year          15.551 
 ** Record too Short to Compute Peak Discharge for These Recurrence Intervals 
 
 



Aldarra Lots M & N Preliminary Plat October 2018 
Level 1 Downstream Analysis and Preliminary Drainage Control Plan 
  

  
 
r16155 Aldarra Lots M & N Level One & Prelim Drainage Control Report 2018-07.doc 

 

 15  
 

 
 
 
Part E. Water Quality System 
 
As noted above, basic water quality treatment for the site is provided by the existing drainage 
facilities off-site. The existing pond and biofiltration swales provide enough area to mitigate runoff 
from the proposed PGIS within the site. The facilities were evaluated using the 2016 KCSWDM 
and the approved continuous model. As previously mentioned, the facilities were designed to 
include assumed impervious areas for future development of the site. The MGS Flood 
calculations show that the pond and swale meet the requirements for water quality treatment. The 
required Wetpond Volume (per MGSFlood) is 455,997 cu.ft. (10.47 ac.ft)). This is less than the 
designed Wetpond Volume  of13.31 ac.ft. 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AgC Alderwood gravelly sandy 
loam, 8 to 15 percent slopes

523.8 41.0%

AgD Alderwood gravelly sandy 
loam, 15 to 30 percent 
slopes

138.2 10.8%

AkF Alderwood and Kitsap soils, 
very steep

51.4 4.0%

Bh Bellingham silt loam 30.2 2.4%

EvC Everett very gravelly sandy 
loam, 8 to 15 percent slopes

73.4 5.7%

EvD Everett very gravelly sandy 
loam, 15 to 30 percent 
slopes

12.7 1.0%

InA Indianola loamy sand, 0 to 5 
percent slopes

10.2 0.8%

KpB Kitsap silt loam, 2 to 8 percent 
slopes

249.1 19.5%

No Norma sandy loam 1.7 0.1%

Pu Puget silty clay loam 65.5 5.1%

Sh Sammamish silt loam 54.5 4.3%

Sk Seattle muck 65.5 5.1%

Sm Shalcar muck 1.4 0.1%

W Water 0.0 0.0%

Totals for Area of Interest 1,277.7 100.0%
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PROJECT BOUNDARY
(TYP.)

PROJECT DATA:

DRAINAGE BASIN: PATTERSON CREEK BASIN WITHIN THE SNOQUALMIE WATERSHED
PROJECT SITE LOCATED IN SENSITIVE LAKE WATER QUALITY AREA
TOTAL PROJECT SITE: 22.7 ACRES (LOT N)
TOTAL DISTURBED/DRAINAGE AREA: 10.0 ACRES (LOT N)
FLOW CONTROL FACILITY: EXISTING OFF-SITE COMBINATION DETENTION/WQ POND
WQ TREATMENT FACILITY: EXISTING OFF-SITE COMBINATION DETENTION/WQ POND

PRELIMINARY EARTHWORK CALCULATIONS:
TOTAL CUT: 41,562 CY
TOTAL FILL:            41,089 CY
NET =      473 CY

PROPOSED STORM
CONNECTION

LOT "M"
TAX PARCEL #0624079011

ALDARRA DIVISION NO. 1
VOLUME 199, PAGES 72-88

ALDARRA GOLF CLUB

LOT AREA = 974,848 SF

(22.38 ACRES)
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Vicinity Map 
28212 SE DUTHIE HILL ROAD 
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Appendix A 

 
King County Water & Land Resources 
Division Drainage Complaint 
Investigation Sheets 
 
 

 

 

 

 

 



King County Water and Land Resources Division - Drainage Services Section 

Complaint Search Printed :  7/11/2018 8:52:12 AM 
 Number Type  Type of Problem Address of Problem Comments Tbros Page 
 Complaint  Type  Code Type of Problem Address of Problem Comments 

1995-0158 WQC DISCHARG 292ND SE & DUTHIE HILL RD DRILLING WASTE INTO R/S DITCH 598J2 
1995-0158 WQE DISCHARG 292ND SE & DUTHIE HILL RD DRILLING WASTE INTO R/S DITCH 598J2 
1999-0647 WQC WETLAND SE 24 ST/288 AVE SE 12/04/2008:  File search did not locate any  598H2 
2005-0423 SUP FRE SR 202 & 292ND AVE SE REQUEST TO MAINTAIN IRRIGATION  598J2 
2006-0251 CL INQ SR 202 & 292ND AVE NE CAR ACCIDENT. 598J2 
2006-0292 C DES 27906 SE 24TH WY Erosion to sensitive area? Inv found  598H2 
2006-0401 WQC WQO DUTHIE REDMOND FALL CITY  598J2 

 Page 1 of 1 



 

 
 

 

 

 

 

 

 

 

 

Appendix B 

 
Geotechnical Report by Terra Associates 
– June 11, 2018 
 











































































































 

 
 

 

 

 

 

 

 

 

 

Appendix C 

 
MGS Flood Calculations 
 
 
 



 

 
 

————————————————————————————————— 
MGS FLOOD 
PROJECT REPORT 
 

————————————————————————————————— 
 

Input File Name:  Existing Conditions Evaluation 

Project Name:     Aldarra 
Analysis Title:     Detention Pond 
Comments:         Total site area = 152.1 ac 
———————————————— PRECIPITATION INPUT ———————————————— 
 
Computational Time Step (Minutes):  60 
 
Extended Precipitation Time Series Selected 
Climatic Region Number:  18 
 
Full Period of Record Available used for Routing 
Precipitation Station :   96005205 Puget East 52 in_5min 10/01/1939-10/01/2097 
Evaporation Station   :   961052 Puget East 52 in MAP 
Evaporation Scale Factor   :  0.750 
 
HSPF Parameter Region Number:  1 
HSPF Parameter Region Name  :  USGS Default 
 
 ********** Default HSPF Parameters Used (Not Modified by User) *************** 
 
 
********************** WATERSHED DEFINITION *********************** 
 
    Predevelopment/Post Development Tributary Area Summary 
                                                                  Predeveloped        Post Developed 
 Total Subbasin Area (acres)   143.100  152.100 
 Area of Links that Include Precip/Evap (acres)    0.000    0.000 
 Total (acres)     143.100  152.100 
 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
Till Forest   30.700 
Till Pasture   103.600 
Till Grass   6.000 
Impervious   2.800 
---------------------------------------------- 
Subbasin Total   143.100 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
Till Forest   1.000 



 

 
 

Till Pasture   5.500 
Till Grass   99.500 
Impervious   46.100 
---------------------------------------------- 
Subbasin Total   152.100 
 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  1 
 
 
------------------------------------------ 
Link Name: New Structure Lnk1                                           
Link Type:  Structure 
Downstream Link: None 
 
 User Specified Elevation Volume Table Used 
  Elevation (ft)          Pond Volume (cu-ft) 
   100.15                0. 
   100.16                981. 
   100.70                54732. 
   101.00                85270. 
   101.10                95558. 
   101.20                105898. 
   101.30                116293. 
   101.40                126741. 
   101.50                137243. 
   102.00                190560. 
   102.50                245086. 
   103.00                300685. 
   103.50                357358. 
   104.00                415105. 
   104.50                473937. 
   104.87                518179. 
   105.00                533866. 
   105.10                545983. 
   105.30                570349. 
   105.50                594805. 
   106.00                656926. 
   106.50                720155. 
   106.80                758630. 
   107.15                804027. 
   108.22                946220. 
   108.25                950282. 
   108.40                970653. 
   108.65                1004836. 
   108.90                1039308. 
   109.43                1113014. 
   109.45                1116380. 
   110.00                1193860. 
   110.50                1266222. 
   110.90                1324946. 
   111.60                1429495. 
   111.70                1444616. 
   111.80                1459784. 
   112.00                1490257. 
   112.31                1537868. 



 

 
 

   112.40                1551778. 
 
Massmann Infiltration Option Used 
Hydraulic Conductivity (in/hr) :  0.00 
Depth to Water Table (ft)  : 100.00 
Bio-Fouling Potential  : Low 
Maintenance   : Average or Better 
 
Riser Geometry 
Riser Structure Type  : Rectangular 
Riser Length (ft)  : 8.00 
Riser Width  (ft)  : 0.50 
Common Length (ft)   : 0.000 
Riser Crest Elevation  : 112.25 ft 
 
 Hydraulic Structure Geometry   
 
Number of Devices:    6 
 
      ---Device Number   1 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  109.43 
Diameter (in)  :  11.50 
Orientation   : Horizontal 
Elbow    : Yes 
 
      ---Device Number   2 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  104.87 
Diameter (in)  :  7.25 
Orientation   : Vertical 
Elbow    : Yes 
 
      ---Device Number   3 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  97.86 
Diameter (in)  :  7.25 
Orientation   : Horizontal 
Elbow    : No 
 
      ---Device Number   4 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  109.78 
Diameter (in)  :  8.50 
Orientation   : Horizontal 
Elbow    : Yes 
 
      ---Device Number   5 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  108.28 
Diameter (in)  :  7.25 
Orientation   : Horizontal 
Elbow    : Yes 
 
      ---Device Number   6 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  108.05 
Diameter (in)  :  7.25 
Orientation   : Horizontal 



 

 
 

Elbow    : Yes 
 
 
**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
Number of Links:  1 
 
 
********** Link: New Structure Lnk1                                           **********    Link WSEL Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 102.212 
   1.11-Year 102.564 
   1.25-Year 103.216 
   2.00-Year 104.935 
   3.33-Year 105.713 
      5-Year 106.525 
     10-Year 108.082 
     25-Year 109.448 
     50-Year 109.810 
   100-Year 109.931 
 
 
 ***********Groundwater Recharge Summary *************  
Recharge is computed as input to Perlnd Groundwater Plus Infiltration in Structures 
 
               Total Predeveloped Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
----------------------------------------------------------------------------------------------- 
Subbasin: Subbasin 1           29593.750 
_____________________________________ 
Total:                                   29593.750 
 
             Total Post Developed Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
----------------------------------------------------------------------------------------------- 
Subbasin: Subbasin 1           15606.410 
Link:     New Structure Lnk1   0.000 
_____________________________________ 
Total:                                       15606.410 
 
Total Predevelopment Recharge is Greater than Post Developed 
Average Recharge Per Year, (Number of Years= 158) 
Predeveloped:   187.302 ac-ft/year,  Post Developed:   98.775 ac-ft/year 
 
********** Link: New Structure Lnk1                                           ********** 
 
 Basic Wet Pond Volume (91% Exceedance):  452209. cu-ft 
 Computed Large Wet Pond Volume, 1.5*Basic Volume:  678314. cu-ft 
 



 

 
 

 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  62453.46 
 Inflow Volume Including PPT-Evap (ac-ft):  62453.46 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  251283.50 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00% 
 
 ***********Compliance Point Results ************* 
 
Scenario Predeveloped Compliance Subbasin: Subbasin 1 
 
Scenario Postdeveloped Compliance Link: New Structure Lnk1                                           
 
      *** Point of Compliance Flow Frequency Data ***  
      Recurrence Interval Computed Using Gringorten Plotting Position 
 
 Predevelopment Runoff   Postdevelopment Runoff 
Tr (Years) Discharge (cfs)   Tr (Years) Discharge (cfs) 
---------------------------------------------------------------------------------------------------------------------- 
   2-Year            7.049  2-Year            3.747 
   5-Year            11.513  5-Year            5.678 
   10-Year           14.826  10-Year           6.981 
   25-Year           22.946  25-Year           10.816 
   50-Year           26.924  50-Year           13.394 
   100-Year          27.983  100-Year          14.399 
   200-Year          29.546  200-Year          15.551 
 ** Record too Short to Compute Peak Discharge for These Recurrence Intervals 
 
 

 



 

 
 

————————————————————————————————— 
MGS FLOOD 
PROJECT REPORT 
 
Input File Name:  New Flow Control Calculations.fld 
Project Name:     Aldarra 
Analysis Title:     Detention Pond 
Comments:         Total site area = 152.1 ac 
———————————————— PRECIPITATION INPUT ———————————————— 
 
Computational Time Step (Minutes):  60 
 
Extended Precipitation Time Series Selected 
Climatic Region Number:  18 
 
Full Period of Record Available used for Routing 
Precipitation Station :   96005205 Puget East 52 in_5min 10/01/1939-10/01/2097 
Evaporation Station   :   961052 Puget East 52 in MAP 
Evaporation Scale Factor   :  0.750 
 
HSPF Parameter Region Number:  1 
HSPF Parameter Region Name  :  USGS Default 
 
 ********** Default HSPF Parameters Used (Not Modified by User) *************** 
 
 
********************** WATERSHED DEFINITION *********************** 
 
    Predevelopment/Post Development Tributary Area Summary 
                                                                  Predeveloped        Post Developed 
 Total Subbasin Area (acres)   143.100  152.100 
 Area of Links that Include Precip/Evap (acres)    0.000    0.000 
 Total (acres)     143.100  152.100 
 
 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
Till Forest   53.700 
Till Pasture   80.600 
Till Grass   6.000 
Impervious   2.800 
---------------------------------------------- 
Subbasin Total   143.100 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
 
 
 ---------- Subbasin : Subbasin 1 ----------  
                     -------Area (Acres) -------- 
Till Forest   1.000 
Till Pasture   5.500 
Till Grass   98.350 
Impervious   47.250 



 

 
 

---------------------------------------------- 
Subbasin Total   152.100 
 
************************* LINK DATA ******************************* 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Links:  1 
 
 
------------------------------------------ 
Link Name: New Structure Lnk1                                           
Link Type:  Structure 
Downstream Link: None 
 
 User Specified Elevation Volume Table Used 
  Elevation (ft)          Pond Volume (cu-ft) 
   100.15                0. 
   100.16                981. 
   100.70                54732. 
   101.00                85270. 
   101.10                95558. 
   101.20                105898. 
   101.30                116293. 
   101.40                126741. 
   101.50                137243. 
   102.00                190560. 
   102.50                245086. 
   103.00                300685. 
   103.50                357358. 
   104.00                415105. 
   104.50                473937. 
   104.87                518179. 
   105.00                533866. 
   105.10                545983. 
   105.30                570349. 
   105.50                594805. 
   106.00                656926. 
   106.50                720155. 
   106.80                758630. 
   107.15                804027. 
   108.22                946220. 
   108.25                950282. 
   108.40                970653. 
   108.65                1004836. 
   108.90                1039308. 
   109.43                1113014. 
   109.45                1116380. 
   110.00                1193860. 
   110.50                1266222. 
   110.90                1324946. 
   111.60                1429495. 
   111.70                1444616. 
   111.80                1459784. 
   112.00                1490257. 
   112.31                1537868. 
   112.40                1551778. 
 
Massmann Infiltration Option Used 
Hydraulic Conductivity (in/hr) :  0.00 



 

 
 

Depth to Water Table (ft)  : 100.00 
Bio-Fouling Potential  : Low 
Maintenance   : Average or Better 
 
Riser Geometry 
Riser Structure Type  : Rectangular 
Riser Length (ft)  : 8.00 
Riser Width  (ft)  : 0.50 
Common Length (ft)   : 0.000 
Riser Crest Elevation  : 112.25 ft 
 
 Hydraulic Structure Geometry   
 
Number of Devices:    6 
 
      ---Device Number   1 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  109.43 
Diameter (in)  :  11.50 
Orientation   : Horizontal 
Elbow    : Yes 
 
      ---Device Number   2 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  104.87 
Diameter (in)  :  7.25 
Orientation   : Vertical 
Elbow    : Yes 
 
      ---Device Number   3 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  97.86 
Diameter (in)  :  6.75 
Orientation   : Horizontal 
Elbow    : No 
 
      ---Device Number   4 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  109.78 
Diameter (in)  :  8.50 
Orientation   : Horizontal 
Elbow    : Yes 
 
      ---Device Number   5 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  108.28 
Diameter (in)  :  7.25 
Orientation   : Horizontal 
Elbow    : Yes 
 
      ---Device Number   6 --- 
Device Type  :  Circular Orifice  
Control Elevation (ft) :  108.05 
Diameter (in)  :  7.25 
Orientation   : Horizontal 
Elbow    : Yes 
 
 
**********************FLOOD FREQUENCY AND DURATION STATISTICS******************* 



 

 
 

 
----------------------SCENARIO: PREDEVELOPED 
Number of Subbasins:  1 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 
Number of Subbasins:  1 
Number of Links:  1 
 
 
********** Link: New Structure Lnk1                                           **********    Link WSEL Stats 
 WSEL Frequency Data(ft) 
 (Recurrence Interval Computed Using Gringorten Plotting Position) 
Tr (yrs)        WSEL Peak (ft) 
====================================== 
   1.05-Year 102.542 
   1.11-Year 102.891 
   1.25-Year 103.783 
   2.00-Year 105.468 
   3.33-Year 106.244 
      5-Year 107.049 
     10-Year 108.597 
     25-Year 109.670 
     50-Year 110.102 
   100-Year 110.422 
 
 
 
 ***********Groundwater Recharge Summary *************  
Recharge is computed as input to Perlnd Groundwater Plus Infiltration in Structures 
 
               Total Predeveloped Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
----------------------------------------------------------------------------------------------- 
Subbasin: Subbasin 1           29851.600 
_____________________________________ 
Total:                                   29851.600 
 
             Total Post Developed Recharge During Simulation 
Model Element                         Recharge Amount (ac-ft) 
----------------------------------------------------------------------------------------------- 
Subbasin: Subbasin 1           15442.050 
Link:     New Structure Lnk1   0.000 
_____________________________________ 
Total:                                       15442.050 
 
Total Predevelopment Recharge is Greater than Post Developed 
Average Recharge Per Year, (Number of Years= 158) 
Predeveloped:   188.934 ac-ft/year,  Post Developed:   97.735 ac-ft/year 
 
 ***********Water Quality Facility Data *************  
 
----------------------SCENARIO: PREDEVELOPED 
 
Number of Links:  0 
 
 
----------------------SCENARIO: POSTDEVELOPED 



 

 
 

 
Number of Links:  1 
 
 
********** Link: New Structure Lnk1                                           ********** 
 
 Basic Wet Pond Volume (91% Exceedance):  455997. cu-ft 
 Computed Large Wet Pond Volume, 1.5*Basic Volume:  683996. cu-ft 
 
 
 Infiltration/Filtration Statistics-------------------- 
 Inflow Volume (ac-ft):  62759.06 
 Inflow Volume Including PPT-Evap (ac-ft):  62759.06 
 Total Runoff Infiltrated (ac-ft):  0.00,  0.00% 
 Total Runoff Filtered (ac-ft):  0.00,  0.00% 
 Primary Outflow To Downstream System (ac-ft):  220623.60 
 Secondary Outflow To Downstream System (ac-ft):  0.00 
 Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00% 
 
 
 ***********Compliance Point Results ************* 
 
Scenario Predeveloped Compliance Subbasin: Subbasin 1 
 
Scenario Postdeveloped Compliance Link: New Structure Lnk1                                           
 
      *** Point of Compliance Flow Frequency Data ***  
      Recurrence Interval Computed Using Gringorten Plotting Position 
 
 Predevelopment Runoff   Postdevelopment Runoff 
Tr (Years) Discharge (cfs)   Tr (Years) Discharge (cfs) 
---------------------------------------------------------------------------------------------------------------------- 
   2-Year            6.664  2-Year            4.081 
   5-Year            11.183  5-Year            5.511 
   10-Year           13.971  10-Year           8.172 
   25-Year           21.859  25-Year           12.000 
   50-Year           24.837  50-Year           14.700 
   100-Year          25.348  100-Year          16.163 
   200-Year          25.837  200-Year          16.404 
 ** Record too Short to Compute Peak Discharge for These Recurrence Intervals 
 
 
**** Flow Duration Performance **** 
Excursion at Predeveloped 50%Q2 (Must be Less Than or Equal to 0%):      -21.2%   PASS 
Maximum Excursion from 50%Q2 to Q2 (Must be Less Than or Equal to 0%):      -3.5%   PASS 
Maximum Excursion from Q2 to Q50 (Must be less than 10%):         4.1%   PASS 
Percent Excursion from Q2 to Q50 (Must be less than 50%):         2.1%   PASS 
 
------------------------------------------------------------------------------------------------- 
MEETS ALL FLOW DURATION DESIGN CRITERIA:   PASS 
------------------------------------------------------------------------------------------------- 
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